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[x(0),x(l),x(2),x(3),x(4),x(5),x(6),x(7), 
x(8),x(9),x(10),x(ll),x(12),x(13),x(14),x(15)] 



PRELIMINARY STEP 



[x(0),x(8),x(4),x(12),x(2),x(10),x(6),x(14), 
x(l),x(9),x(5),x(13),x(3),x(ll),x(7),x(15)] 



TRANSFORMATION STEPS 



[y(0),y(l),y(2),y(3),y(4),y(5),y(6),y(7), 
y(8),y(9),y(10),y(ll),y(12),y(13),y(14),y(15)] 



FINAL STEP 



t 

[x(0),x(l),x(2),x(3),x(4),x(5),x(6),x(7), 
x(8),x(9),x(10),x(ll),x(12),x(13),x(14),x(15)] 
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x(2)+x(10)=Ar(4) 



x(6)-hx(14)=Ar(6) 



Br(9) 



-B,(9) 



Br(13) 



-B,(13) 




3/-3 




I 

; Ar(4)+Ar(6)=Br(4) 
Ar(4)-Ar(6)=Br(6) 



FIG. 7 A 



¥R(9)^^lB;(13V3^B^(^13")=CR(9) 



B|(9)-3.Br(13)+3.B|(13)=C,(9) 



Br(9)-3.Br(13)-3.B|(13)=Cr(11) 
-Br(9)-3.Br(13)+3.B,(13)=C,(11) 



Fie. 7B 




-[Ar(4)-Ar(6)=-Br(6) 



Ar(4)Mr(6)=Br(4) 




Br(9)-3.Br(13)-3.B|(13)=Cr(11) 



-Br(9)-3.Br(13)+3.B|(13)=C,(11) 



Br(9)+3.Br(13)+3.B|(13)=Cr(9) 



B|(9)-3.Br(13)-»3.B|(13)=C|(9) 




x(0) 



x(8) 



x(4) 



x(12) 



Fie. 9 



1/0 




x(0)+x{8)=Ar(0) 



x(0)-x(8)=Ar(1) 



-[x(4)-x(12)]=-Ar(3]| 



x(4Hx(12)=Ar(2) 
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FIG. 20 



N = 32 



\i=S 



p=l 

(2nd TRANSFORMATION STEP) 



1 
2 

5 



FIG. 21 




1 0 0 
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y(0)=XR(0) 



y(i)=XR(i) 



y(2)=x,(i) 



y(3)=XR(2) 



y(4)=X,(2) 



y(5)=XR(3) 



y(5)=X,(3) 



y(7)=XR(4) 



y(8)=X,(4) 



y(9)=XR(5) 



y(10)=X,(5) 



y(ii)=XR(6) 



y(12)=X,(6) 



y(13)=XR(7) 



y(14)=X,(7) 



y(15)=XR(8) 



x(12) 



x(10) 



x(14) 




x(13) 



x(11) 



x(15) 




e2 



/ COEF MP 



{0.1} 
MS 

BUTTERFLY 



PERM 



A/B (0.1) 



A 



(0,1) 
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MS=0 


MS=1 


MP=1 


MP=1 




MP=0 


MP=0 


PERM=0 


PERM=1 


Js1 1 = 


(e1+e2)/2 


[(e1+e2)/2+e2]/2 


(e1+e3)/2 — v 


^[(e1-e3).A.(e2+e4).B]/2 


^s2 1 = 


(e1-e2)/2 


[(e1+e4)/2-e2]/2 


(e2-e4)/2 — y\ 


'.[-{e1-e3).B+(e2+e4).Al/2 


^S3 1 = 


-{e3-e4)/2 


-[e3-(e1-e4)/2]/2 


[{e1-e3).A.(e2+e4).B]/2X| 


>-(e1+e3)/2 


1s4 1 = 


(e3+e4)/2 


[e3+(e1-e4)/21/2 


[-(e1+e3).B+(e2+e4).A]/2/ 


iV_^(e2-e4)/2 




Fie. 23 





0 


0 


0 


0 


0 


7 


0 


1 


1 


1 


8 


1 


0 


0 


0 


1 15 


1 


1 


1 


1 



1 

2 
13 
14 



3 
4 
11 
12 



0 Q-W^ 

0 (5_y6* 

1 1 0 1 

1110 



0 Q^jo^o 

10 1 1 
110 0 




^-2 



0 
3 
4 
7 



9 
10 

13 
14 



0 


0 


0 


0 




! 0 


0 


0 


0 


0 


Oj 


0 


1 


1 




i 1 


0 


0 


0 


1 


Oj 


1 


0 


0 






0 


6 


i 


0 


0| 


1 


1 


1 




1 1 3 


0 


0 


1 


1 



1 


oi 


0 






2 




0 






5 


"oi 


i 


0 


1 


6 


o| 


1 


1 


0 



8 


1l 


0 


0 


0 


11 


1l 


0 


1 


1 


12 


11 


1 


0 


0 


15 


11 


1 


1 


1 



110 0-4, 

1 j 1 0 1 

111 10 



8 
9 
10 
11 



4 


0 


1 


0 


0 


5 


0 


1 


0 


1 


6 


"o 


...... 


\T 


...... 


7 


0 


1 


1 1 


1 



1 


0 


0 


0 


1 


0 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 



12 


1 


1 


0 


0 


13 


1 


1 


1 0 


1 


14 


1 


1 


i 1 


0 


15 


1 


1 


1 


1 



FIG. 24 



